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REWIND-REEL DRIVEN LABEL
APPLICATOR

BACKGROUND OF THE INVENTION

The present invention is directed to a label applicator. More
particularly, the present invention pertains to a label applica-
tor that uses web-fed labels, applies those labels to a series of
objects, and rewinds the label liner around a rewind reel while
maintaining the web at a constant linear speed.

Automated label applicators are well-known in the art.
Such a machine feeds a continuous web of material, which
includes a carrier strip or liner having labels adhered to the
carrier strip at intervals along the carrier strip, and dispenses
the labels from the carrier strip onto products on a moving
conveyor belt.

After separating the labels from the carrier strip, the carrier
strip is accumulated on a rewind or take-up reel for disposal.
The carrier strip generally travels over a drive roller and a nip
roller before finally reaching the rewind reel. Typically, the
driving force for moving the web through the applicator or
label machine is provided by a first motor that drives the
supply roll while the driving force for collecting the carrier
strip is provided by a second motor that drives the rewind reel.

While prior known applicators may suffice, there are sev-
eral drawbacks associated with known types of applicators.
For example, drive rollers generally are of the type formed
from a polyurethane material which has a tendency to stick or
adhere to other materials. Therefore, when the applicator is to
be reloaded with supply, users sometimes must first remove
several feet of labels from a leading end of the web prior to
installing a new roll. If the leading labels are not removed,
they may adhere to the drive and/or nip roller as they pass
through. The labels are subsequently very difficult to remove
from the drive roller and create a great deal of waste. Another
drawback is adhesive from the labels accumulating on the
drive and nip rollers causing performance degradation. Other
drawbacks include the nip and drive rollers wearing out or the
carrier strip slipping from between the nip and drive roller.
Either condition may cause the machine to misfeed.

Other issues stem from the speed at which the applicator
runs. It is important for the speed of the web through the
applicator to remain constant to effectively apply labels to
objects; however, changes in weight on the rewind reel can
affect the speed of the web through the applicator. Some
solutions involve using larger and larger motors in order to
maintain a constant speed of label disbursement. Large
motors, however, become increasingly expensive and at some
point become cost prohibitive. Smaller motors are less expen-
sive, but typically do not sufficiently track the speed of the
web to the speed of the products on a conveyor. Inadequate
tracking may cause tearing, wrinkling, or other deformation
of'the labels and the web. In addition, the tracking accuracy of
label placement is also important, for example, to prevent
placing of the label over product names or logos or other
marketing tags. In another example, tracking accuracy is
important if the label being placed is a cautionary or direc-
tional device, such as arrows, that it need to be placed in a
particular orientation on the packaging.

Accordingly, there is a need for a label applicator that uses
smaller components, eliminates the drawbacks caused by
drive and nip rollers, and provides an easy web path for an
operator to re-stock the web material.

BRIEF SUMMARY OF THE INVENTION

A label applicator of the type for separating labels from a
continuous carrier strip and applying the labels to an object
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positioned at the applicator includes a baseplate, a supply
reel, a rewind reel, and a motor on the rewind reel. The supply
reel is operably mounted to the baseplate and configured for
supporting the carrier strip having labels thereon. The rewind
reel is operably mounted to the baseplate for rewinding the
carrier strip. The motor is operably connected to the rewind
reel and configured for moving the carrier strip through the
applicator at a constant linear speed. The carrier strip is solely
driven through the applicator by the motor on the rewind reel.
A rotary encoder is configured for monitoring and helping to
control the linear speed of the carrier strip through the appli-
cator.

A method to control the speed of the carrier strip through
the label applicator includes continually obtaining readings
from an encoder which monitors a linear speed of the carrier
strip and operating a controller in at least one of three modes:
a label feed speed control mode, a positioning control mode,
and an idle control mode. In a label feed mode, the controller
accelerates the motor to a predetermined speed and switches
to the positioning control mode when a gap between labels is
detected. The gap sensors monitor a distance from the gap
forward to a full stop position and decelerates the carrier strip
to the full stop position when applying the label to the object.
The controller then switches to the idle control mode and
maintains a tension on the carrier strip until a next signal is
received.

In one embodiment, the rotary encoder monitors the linear
speed of the carrier strip and communicates with the control-
ler to modify the linear speed of the carrier strip. In another
embodiment, the rotary encoder monitors the rotations of the
motor per a predetermined period of time and communicates
with a controller to modify the linear speed of the carrier strip.
In a preferred embodiment, sensors, such as Hall-effect sen-
sors in the motor shaft, monitor the motor speed while the
rotary encoder monitors linear speed of the web. In these
embodiments, the rotary encoder maintains the linear of
speed of the web/carrier strip by continually alerting the
controller of changes in linear speed of the web. The rotary
encoder may be an absolute or an incremental rotary encoder,
an optical or a mechanical rotary encoder. The rotary encoder
provides closed-loop feedback to the controller and motor,
wherein the motor operably connected to the rewind reel is
the only drive mechanism of the applicator.

The carrier strip follows a path through the applicator from
the supply reel, around one or more rollers, over a first side of
a peel blade, over an edge of the peel blade and then directly
under the peel blade. A portion of a rearward path of the
carrier strip is parallel to a forward path of the carrier strip.
The carrier strip may slide against the second side of the peel
blade for a length as it passes directly to the rewind reel. In
such an embodiment, the distance between the peel blade and
the rewind reel is relatively closer together than in related
applicators.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The benefits and advantages of the present invention will
become more readily apparent to those of ordinary skill in the
relevant art after reviewing the following detailed description
and accompanying drawings, wherein:

FIG. 1 illustrates a front view of a label applicator in
accordance with the principles of the present invention; and

FIG. 2 is a photograph of the label applicator of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

While the present invention is susceptible of embodiment
in various forms, there is shown in the drawings and will
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hereinafter be described a presently preferred embodiment
with the understanding that the present disclosure is to be
considered an exemplification of the invention and is not
intended to limit the invention to the specific embodiment
illustrated.

It should be further understood that the title of this section
of this specification, namely, “Detailed Description Of The
Invention”, relates to a requirement of the United States
Patent Office, and does not imply, nor should be inferred to
limit the subject matter disclosed herein.

Referring now to FIGS. 1 and 2, there is shown and here-
after described an embodiment of a label applicator in accor-
dance with the principles of the present invention. In general,
the label applicator 10 includes a baseplate 12, a supply reel
14, a rewind reel 16, a rotary encoder 18, a motor 30, and a
controller 52.

The supply reel 14 is mounted to baseplate 12 and supports
a supply roll 24 of web 22. The web 22 includes a liner or
carrier strip 28 having labels 36 thereon. For ease of under-
standing, the term “carrier strip” may be used interchange-
ably with “web” and may be used herein to describe the
carrier strip both with and without labels adhered thereto. The
carrier strip 28 is threaded, in a present embodiment, through/
around rollers (shown generally at 34, 35) and passes rotary
encoder 18. The carrier strip 28 is threaded over an edge 21 of
the peel blade 20 and directly under the peel blade, then runs
directly to the rewind reel 16. A first end of the carrier strip 28
is secured at the rewind reel 16. Advantageously, labels do not
have to be removed prior to the supply roll in order to thread
the carrier strip through the applicator 10.

The motor 30 is operably connected to rewind reel 16 and
responds to communications from the rotary encoder 18.
Together, the motor 30 and the rotary encoder 18 serve to
drive the carrier strip 28 through the label applicator 10,
maintaining the carrier strip 28 at a linear speed correspond-
ing to each mode or stage of operation.

When the motor 30 is turned on/activated, the rotational
force produced by the motor turns the rewind wheel 16 and
thus, pulls the carrier strip 28 from the supply reel 14.

The carrier strip 28 advances as the supply reel 14 is pas-
sively rotated by action of the motor 30 on the rewind reel 16.
The carrier strip 28 is pulled through the applicator 10 to the
peel blade 20, in a forward path, shown generally at direc-
tional arrow 44, and over a first side 23 of the peel blade 20.
A gap sensor 48, which senses an edge ofa label on the carrier
strip 28, assists in determining the final dispensed position of
the label onto products passing adjacent the peel blade 20. A
brush 50 smoothes the label onto the product or package.

After dispensing the label, the carrier strip 28 moves over
the edge 21 of the peel blade and in a rearward path (shown by
directional arrows 42) adjacent to a second side 25 of the peel
blade 20. In one embodiment, in one portion, shown generally
at 46, the rearward path 42 of the carrier strip 28 runs, parallel
to the forward path 44 of the carrier strip 28 and under the
same roller 35 as the carrier strip 28 had passed during its
forward path 44. The remaining carrier strip 28 then runs
directly to the rewind reel 16. There are no drive or nip rollers
impeding the carrier strip’s path to the rewind reel 16.

During operation of the label applicator 10, the carrier strip
28 accumulates on the rewind reel 16 increasing the weight/
mass on the rewind reel. The motor 30 is not only the sole
driver of the carrier strip, it is also the sole driver of the
increasing mass of the rewind reel; thus, it is necessary to
control the motor speed and/or torque in order to maintain
constant the linear speed of the carrier strip 28, regardless of
the mass on the rewind reel. As those skilled in the art will
understand, in response to the increase in mass on the rewind
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reel 16, the linear speed of the carrier strip at peel blade 20
changes. Control of motor speed is necessary in order to
effectively and efficiently position the labels 36 from the
carrier strip 28 on objects/products (not shown).

The speed of the carrier strip is monitored in two (2) ways.
Sensors 54, such as Hall-effect sensors, in the motor shaft,
monitor the motor’s speed while a rotary encoder 18 monitors
the linear speed of the carrier strip. The sensor(s) 54 and the
encoder 18 act in conjunction with one another to marry the
speed of the carrier strip and label disbursement to the speed
of'the products passing adjacent to the applicator.

The rotary encoder 18 accommodates for the gradual
increase in the weight/mass of the rewind reel 16 in order to
maintain the carrier strip 28 at a constant linear speed. In a
preferred embodiment, the rotary encoder monitors the speed
of the carrier strip 28 as it passes at the peel blade and com-
municates with the motor’s controller 52 in order to maintain
the linear speed of the carrier strip constant. The feedback
from the rotary encoder 18 causes the motor to change its
torque in response to the change in mass and inertia of the
rewind reel 16, using its sensors which monitor the motor
shaft rotations (speed). Thus, the carrier strip’s linear speed is
controlled in a closed loop by the rotary encoder 18 and the
motor 30. In a present embodiment, the rotary encoder 18
may be, but is not limited to, an absolute or incremental
encoder, a mechanical or an optical encoder.

In one embodiment, the rewind motor control works as
follows. The rewind reel motor control voltage (which sets
speed) is determine by a PI (Proportional-Integral) controller.
In general, a PI controller is a type of feedback controller
which drives the process and/or mechanism to be controlled
by comparing output values to desired values and accommo-
dating for differences accordingly. It is contemplated that a
PID (Proportional-Integral-Differential) controller may also
be used. In one embodiment, the PI controller takes readings
from the rotary encoder 18 at regular timing intervals to
control motor voltage, and thus, motor speed. The PI control-
ler operates in three modes which are dependent on the stage
of label feed: label feed speed control mode, positioning
control mode, and idle control mode.

In one embodiment, the applicator begins to feed a label
where the initial state of the controller is label feed speed
control. Label speed is “ramped up” to correspond to a set
speed of the product moving on a conveyor; for example, the
speed may accelerate from 0 to the set speed in a ramp profile.
The label speed is constantly monitored by the encoder to
ensure constant speed. Once a label feed signal has been
given, the carrier strip (with labels) accelerates to a predeter-
mined feed speed using PI control to control torque. The
torque is controlled, in one embodiment, by a current limiting
circuit. The current limiting circuit measures the instanta-
neous current in the motor windings, for all three phases. In
one embodiment, the motor is a 3-phase brushless DC motor.

When the current reaches a predetermined threshold, the
motor windings duty cycle is modulated to reduce the effec-
tive current, and thus, limit the torque for the motor. As label
feed speed control mode is in effect, the motor’s rotational
speed is monitored by the controller. Speed is monitored, in
one example, through a hardware feedback signal line mea-
suring a tachometer signal. The tachometer signal is derived
from sensors, for example, hall effect sensors, located inside
the motor.

The motor speed is used to determine, for example, if there
is an error in the system, such as a break in the web material.
Such a break may occur when the motor is spinning too fast in
relation to the speed read by the encoder.
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When a gap is detected, such as after a trailing edge of one
label and prior to a leading edge of a next label or where only
carrier strip/liner material (without labels) is sensed, the
mode of the controller is switched to positioning control
mode. In positioning control mode, all of the processes listed
in the speed mode described above are used. In addition,
positioning control mode begins to track the position of the
movement of the carrier strip and labels. While maintaining
speed is necessary to place the label flat against the moving
product, there is a moment, in an embodiment, when the web
is decelerated to avoid over-dispensing of the next label.

The distance from the gap forward to a full stop position is
continually measured to determine if the carrier and labels are
close to the full stop position, for example, within %2 inch of
a full stop position. As the label and carrier strip reach a point
that is more proximate to the full stop position, for example,
to within ¥4 inch of the full stop position, the motor must be
ramped down to zero (0) speed. It is understood that distances
from the gap to a full stop position may differ and the above
mentioned and below referenced measurements are given as
an example only.

The carrier strip stops so that more than one label is not
disbursed onto a product. In one embodiment, a full stop
position may be when a leading edge of a label reaches the
peel blade edge or when a trailing end or a middle portion of
a label or gap region reaches the peel blade edge. It is con-
templated that the full stop position of the web may be modi-
fied according to the size and type of labels used.

The amount or length of additional label to be dispensed is
determined from the reference point of the trailing edge of the
label. The position control mode progressively reduces the
speed of the motor when the web has reached Y4 inch or less
of the desired position. Once this position has been reached,
the speed mode no longer is set to the feed speed (the speed of
the product to be labeled), but is reduced by an amount that is
proportional to the distance remaining to travel to the final
presentation position of the label.

Once the labeling system has reach the final position and/or
when the speed reaches zero (0), then the controller enters
idle control mode and keeps light tension on the liner. The
controller waits for the next request to feed a label, such as on
a next product trigger. Idle control mode does not use a
control algorithm for closed loop feedback. The motor is left
on with a slight bias current to keep the liner from relaxing
and causing slack on the rewind. As the roll gets larger, the
possibility of creating slack becomes larger, thus, a slight
forward current is placed on the motor. The forward current is
not sufficient to cause rotation of the motor, but enough to
keep tension between the rewind reel and the peel blade. Idle
control mode is the default mode of the system when the
applicator is not feeding a label.

The advantages of the present system include a simplified
web path for an operator to re-thread the carrier strip on
change-over or restocking. Also, the labels need not be taken
off the carrier strip in order to re-thread the carrier strip on
change-over, thus, saving time and preventing waste. In addi-
tion, the present system removes the need for drive and nip
rollers, thereby decreasing component count and potential
points of failure. The decreased component count not only
decreases potential failure points, but also decreases the
amount of wiring and equipment attached to the back of the
base plate, creating a less complicated assembly.

All patents referred to herein, are incorporated herein by
reference, whether or not specifically done so within the text
of this disclosure.
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In the present disclosure, the words “a” or “an” are to be
taken to include both the singular and the plural. Conversely,
any reference to plural items shall, where appropriate, include
the singular.

From the foregoing it will be observed that numerous
modifications and variations can be effectuated without
departing from the true spirit and scope of the novel concepts
of the present invention. It is to be understood that no limita-
tion with respect to the specific embodiments illustrated is
intended or should be inferred. The disclosure is intended to
cover by the appended claims all such modifications as fall
within the scope of the claims.

What is claimed is:

1. A label applicator of a type for separating labels from a
continuous carrier strip and applying the labels to objects
positioned at the applicator, the applicator comprising:

a supply reel configured for supporting the carrier strip

having labels thereon;

arewind reel configured for rewinding the carrier strip, the
supply reel and the rewind reel fixed relative to one
another;

a motor operably connected to the rewind reel only, the
motor configured to drive the rewind reel only for mov-
ing the carrier strip through the applicator;

a sensor for sensing a speed of the motor;

a rotary encoder mounted separately from the rewind reel
and motor;

a peel blade having a peel blade edge around which the
carrier strip is fed and a through/around roller under
which the carrier strip is fed so as to extend parallel to the
peel blade, the through/around roller disposed upstream
from the peel blade edge, wherein the rotary encoder is
positioned on the peel blade; and

a controller,

wherein the rotary encoder monitors a linear speed of the
carrier strip and wherein the sensor senses the speed of
the motor, and wherein the rotary encoder communi-
cates with the controller to control the linear speed of the
carrier strip through the applicator by adjusting the
sensed speed of the motor; and

wherein the carrier strip is fed along a forward path to be
received at the peel blade, and the carrier strip passes
from the peel blade to the rewind reel along a rearward
path extending from the peel blade to the rewind reel,
wherein the forward path is parallel to the rearward path,
and the rearward path extends under a roller and to the
rewind reel in a single direction only.

2. The label applicator of claim 1, wherein the rotary
encoder maintains the linear of speed of the carrier strip
constant.

3. The label applicator of claim 1, wherein the rotary
encoder is an absolute or an incremental rotary encoder.

4. The label applicator of claim 1, wherein the rotary
encoder is an optical or a mechanical rotary encoder.

5. The label applicator of claim 1, wherein the rotary
encoder provides closed-loop feedback to the controller.

6. The label applicator of claim 1, wherein the carrier strip
passes parallel and adjacent to a first and a second side of the
peel blade.

7. The label applicator of claim 1, wherein the motor is the
driver of the carrier strip and the driver of the rewind reel.

8. The label applicator of claim 1, wherein the motor
includes one or more sensors to monitor a motor speed.

9. The label applicator of claim 1, further comprising a
baseplate with the supply reel and the rewind reel operably
mounted thereto.
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10. A label applicator of a type for separating labels from a
continuous carrier strip and applying the labels to an object
positioned at the applicator, the applicator comprising:

a baseplate;

a supply reel operably mounted to the baseplate and con-
figured for supporting the carrier strip having labels
thereon;

a rewind reel operably mounted to the baseplate and con-
figured for rewinding the carrier strip;

a motor operably connected to the rewind reel only, the
motor configured to drive the rewind reel for moving the
carrier strip through the applicator, wherein the motor is
the sole drive mechanism of the carrier strip via the
rewind reel;

a sensor for sensing a speed of the motor;

a controller;

a rotary encoder that monitors a linear speed of the carrier
strip; and

a peel blade having a peel blade edge around which the
carrier strip is fed and a through/around roller under
which the carrier strip is fed so as to extend parallel to the
peel blade, the through/around roller disposed upstream
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from the peel blade edge, wherein the rotary encoder is
positioned on the peel blade,

wherein the linear speed of the carrier strip through the

applicator is controlled by adjusting the speed of the
motor, and wherein the rotary encoder monitors the lin-
ear speed of the carrier strip and communicates with the
controller to monitor and control the linear speed of the
carrier strip by providing a closed-loop feedback to the
controller, and

wherein the carrier strip is fed along a forward path to be

received at the peel blade, and the carrier strip passes
from the peel blade to the rewind reel under a roller
along a rearward path extending from the peel blade to
the rewind reel in a single direction only, and the forward
path is parallel to the rearward path.

11. The label applicator of claim 10, wherein the rotary
encoder is at least one of an absolute rotary encoder, an
incremental rotary encoder, an optical rotary encoder, and a
mechanical rotary encoder.

12. The label applicator of claim 10, wherein the carrier
strip passes parallel and adjacent to a first and a second side of
the peel blade.



